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1 
This invention relates to jet propulsion for air- 
craît and is particularly concerned with a method 
of and means for controlling the propulsive effort 
created by the efflux or jet whereby a reverse ac- 
tion is obtainable. 5 
According to the invention, a method of con- 
troliing the reaction jet of a jet propelled or 
partially jet propelied aircraft consists in baffling 
or reducing the effective area of the jet nozzle 
and/or diverting partially or otherwise the cern- 10 
bustion gases in a direction other than the nor- 
mal direction of flow. 
If is te be understood the aforesaid method is 
additional  the normal means of controlling 
the efflux. 15 
The invention also comprises means for baffling 
the efflux from a jet nozzle .or for reducing the 
effective area of said nozzle and diverting the 
combustion gases, by means, for example, of d.ucfis 
or conduits, in a direction other than tht of 20 
their normal flow whereby the reaction created 
may be utilized for braking purposes, for assisting 
take off or landing or other controlpurposes. 
In order that the invention may be clearly 
understo0d and readily carried into effect, refer- 25 
once is directed fo the accompanying drawings, 
wherein: 
Fig. i illustrates diagrammatically in plan view 
partly in section, a part of an aircraft wing em- 
bodying the invention. 30 
Fig. 2 is a section onthe lines 2--2, Fig. 1, look- 
ing in the direction of the arrows. 
Figs. 3, 4, 5 illustra,te a side elevation, a longi- 
tudinal section und .a cross-section along the 
line l--ll .of Fig. 4 respectively of a modifled 35 
form of a diversion means according to the inven- 
tion. 
Fig. 6 is a plan view of a wing and part of a 
fuselage of a jet propelled aircraft showing an 
application of the invention thereto and embody- 40 
ing a modifled form of the invention. 
Fig. 7 is a section on the line.13--3, Fig. 6. 
The drawings are essentially diagrammmatic 
and the same reference characters are used 
throughout the figures for the same or equivalent 45 
parts. 
The form of the invention illustrated in Figs. 
1 and 2 of the drawings is applied to an aircraft 
in which a jet propulsion .unit A is mounted in 
a wing B and consists is disposing in the main 50 
jet tube C, a ,baffle or diaphragm D associated 
with means (not shown on drawings) whereby it 
may be gradually introduced into the gas stream 
or closed thereon to divert its orce, the cross-sec- 
tion o the jet tube being sultably shaped to re- 55 

2 
ceive the baffle. The combustion gases se diverted 
are lead by one or more ducts or conduits E, each 
having an ourlet F to the in.let G of a discharge 
conduit H, the outlet J for the said conduit H 
pointing in any required direction, for example, 
forward and/or downward for the purpose of 
checMng the speed of the aircraft or increasing 
its lift. 
The ourlet J of the conduit it is directionally 
controlied se that the resultant force thereof will 
act in the plane or in planes parallel te the plane 
of symmetlT of the aircraft, se that the diverted 
gases may be directed towards the ground and 
forward or backward as required for increasing 
the lift at braking or taMng off respectively as 
illustrated in Fig. 2. Fer this purpose, the con- 
duit I4 is mounted in bearings K, L, a trunnion 
M integral with the conduit I4 resting in the 
bearing K and the inner end of the conduit tt 
being mounted in the bearing L. In order te 
rotate the conduit H along its path of movement, 
a pinion N is secured te the inner end of the con- 
duit I4, a suitable means being furnished te ac- 
tuate the said pinion te effect the requlred dis- 
position of the conduit H. 
The conduit E may be lead straight into the 
conduit I4 .or as an optional feaure as shown 
in Fig. 1 of the drawings, the inner end G of the 
conduit I4 may be splayed te receive the outlet 
end F of the conduit E, thus introducing an ejec- 
ter drawing air, for example, from a boundary 
layer into the chamber O and frein there into 
the conduit tt. The conduit I4 is normally housed 
within ,the wing structure, the lower face of 
which is fltted with doors P which are dropped 
when it is desired to bring the conduit into posi- 
tion for operative purposes. The ourlet J of the 
conduit may be furnished with a closure Q. 
The invention is applicable te all ferres of jet 
propulsion units whether-mounted in the air- 
craft wings or in the fuselage of an aircraft, the 
ducts or conduits being disposed in the most 
suitable position in relation to the propulsion unit 
subject te the inlets being arranged in the dis- 
charge conduit and the ourlet in such a position 
as to create arectionary effort, whether directed 
in axial opposition to the normal jet flow or af an 
angle thereto, the resultant force being utilized 
as a means of control. 
Figs. 3, 4, 5 show a modification of the inven- 
tion in which the jet nozzle C has an elbow joint 
Q formed of a number of members which are ca- 
pable of nesting together fo ferre a through con- 
dult (see Fig. 4) or being diverted by concerted 
or independent operation as shown in Ig. 3 te 
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give a discharge in the reverse direction or in a 
direction determined by a path of 180 ° in a plane 
or in planes parallel to the plane of symmetry of 
the aircraft through which the nozzle can be 
turned. 
The elbow joint Q comprises four members 
Q2, Q3, Q4, of which QI and Q are fixed fo the 
jet nozzle elements tt and C, respectively, per- 
mitting the intermediate members Q2 and Q3 to 
be independently operated to an open position to 
enable quick recovery of the normal jet fiow to 
a comparatively straight line course. Further, 
all or one of the members QI, Q2 and Q3 may be 
slotted to permit partial flow oî the gases fo re- 
duce the initial pressure at the ourlet of the 
nozzle and obtain a smooth braking effect when 
the nozzle is brought into use. In effect the elbow 
constitutes a valve controlling the gas flow. The 
jet nozzle conduit may also be reduced to pro- 
vide a Ventta'i portion as at QS to which inlets 
QS are made from any suitable surface of the 
aircraft. 
Figure 5 indicates diagrammatically a method 
of operating the several parts of the elbow. In 
this figure Q is flxed to the conduit H and op- 
erable therewith, Q is secured to a sleeve QT, and 
Q3 to a shaft Qs, the member Q being free of 
the shaft and secured to the jet nozzle. 
Figs. 6 and 7 illustrate an arrangement in 
which the jet propulsion unit A is mounted in a 
wing B transversely to the thrust and drag line, 
the nozzle C having an elbow part C  which is 
mounted in a pivotal bearing M such as described 
with reference to Fig. 1, the iniet end of the dis- 
charge nozzle being mounted for rotation in a 
gland R. The normal position of the discharge 
nozzle is as indicated in dotted lines in the Figs. 
12 and 13, whereas the braking position of the 
discharge nozzle is indicated in full lines in these 
two figures. The ourlet of the discharge nozzle 
is fltted with a diffusion cone C 3, this cone may 
be adjustable, for example, axially slidable or can 
be rectangular and provided with adjustable 
louvres. 
Broadly speaking, the invention improves the 
controllabflity of jet propelled or partially jet 
proPelled aircraft by two methods, one is to de- 
crease the speed at which the machine is air- 
borne, the other is fo increase the lift whereby 
the machine becomes and remains airborne by 
diverting the normal jet flow to produce two 
thrust components, one reacting horizontal!y 
forward to induce a rearward braking reaction in 
the machine, the other acting vertically down- 
wards and thereby generating an increased lift- 
ing force. 
The invention may comprise any number or 
arrangement of ducts of any suitable cross-sec- 
tion or of variable cross-sectional area, whereby 
the velocity of the eiïluent in the conduits may 
be accelerated or retarded as desired. 
Boundary layer tapping is particularly effec- 
tive when the propulsion unit is running at full 
speed and is most required when the aircraft is 
travelling at a comparatively slow speed, for 
example, at landing; a slow running aircraft and 
a fast running engine is thus ruade possible by 
the deflection of the jet stream. 
What I claire and desire to secure by Letters 
Patent is: 

4 
1. Apparatus for controlling the reaction of a 
propelling jet in a rigid wing aircraft, comprising 
a jet tube mounted approximately parallel to the 
line of flight, means for diverting the flow of at 
5 least part of the combustion gases from the jet 
tube to cause them to move in a direction other 
than normal, a discharge conduit associated with 
the jet tube adapted for receiving the diverted 
gases, the discharge outlet of said discharge con- 
]0 duit being selectively movable about an axis in 
an arc of approximately 180 °, in a plane substan- 
tially perpendicular to the plane of the wing for 
directionally controlling the discharge of gases 
from the conduit to effect, in at least one posi- 
]5 tion of the discharge conduit, a braking reaction 
on the aircraft. 
2. Apparatus according to claire 1, wherein in 
at least another position of the discharge con- 
duit, a braking and lifting reaction on the air- 
fio craft is effected. 
3. Apparatus according fo claire 1, wherein the 
discharge end of the discharge conduit is movable 
in a plane parallel to the plane of symmetry of 
the aircraft. 
-:4. Apparatus according to claire 1, wherein the 
means for diverting the flow of at least part of 
the gases, is a valve. 
5. Apparatus according to claire 1, wherein the 
discharge conduit is mounted for pivotal move- 
o ment. 
6. Apparatus according to claim l, wherein 
discharge conduit is mounted for pivotal more- 
ment and comprises an elbow joint formed of a 
number of members capable of nesting togethm. 
. 7. Apparatus according to claim l, wherein the 
discharge conduit is mounted within an aircraft 
wing structure and the outlet of said conduit, in 
controlled operative position, is at the under side 
of the wing structure. 
40 8. Apparatus according to claire 1, wherein the 
reaction generated by the diversion of the jet 
passes through a point between the leading and 
trailing edges of the wing. 
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